Glycolysis and recovery of potassium ion homeostasis and synaptic transmission in hippocampal slices after anoxia or stimulated potassium release.
The present study was undertaken to determine whether glycolytic energy production was critical to the survival of brain tissue subjected to metabolic stress. Specifically, the contributions of glycolysis (1) to recovery of ion homeostasis after anoxia or high frequency electrical stimulation, and (2) to recovery of synaptic transmission after anoxia, were examined. Energy metabolism in rat hippocampal slices was manipulated by varying glucose concentrations, and by substituting lactate for glucose. Ion transport was slower and recovery of synaptic transmission after anoxia was greatly impeded in the absence of glycolysis. These results support the hypothesis that glycolytic ATP production is tied directly or indirectly to ion transport. The results also suggest that recovery of synaptic transmission following anoxia requires glycolytic ATP.